Research on the method of fault diagnosis and fault-tolerant control for the F - 16 fighter model by 郭川
  













Research on the method of fault diagnosis and fault-tolerant 




专 业 名 称： 控制工程 
论文提交日期： 2017 年 5 月 
论文答辩日期： 2017 年 5 月 








2017 年 4 月 
基于
WCF的煤炭分布式薪资系统研究与实现
   郑培旭
   指导教师：
 罗键教授





   指导教师
  余臻教授、刘利军助理教授






















另外，该学位论文为（                            ）课题（组）
的研究成果，获得（               ）课题（组）经费或实验室的资助，






























（     ）1。经厦门大学保密委员会审查核定的保密学位论文，于   
年  月  日解密，解密后适用上述授权。 







                             声明人（签名）： 
































































Fixed-wing aircraft is one of the most frequently used aircraft in the world so thatthe 
requirements for the safety and reliability of the aircraft control system are increasing day 
by day,andin the last few decades,fault diagnosis and fault-tolerant control technology is 
an effective way to improve the reliability of the aircraft. Among them.F-16 fighter as one 
of the world's most successful light fighter, with complexaircraft control system,has a 
strong applicability for the research of fault diagnosis and fault-tolerant control method. In 
this paper, a new fault diagnosis and fault-tolerant control method is designed for the 
simplified linear state space model of F-16 fighter, and the control stability and control 
performance of F-16 fighter control system are improved. The main work of this paper is 
as follows: 
Firstly, the actuator’s multiplicative fault model is designed for fault diagnosis and 
H
∞
fault-tolerant controller design,which is based on the simplified linear state space 
model of F-16 fighter. The F-16 fighter model has five actuators, each of which can be 
divided into three states: normal, inefficient and completely ineffective. The state of the 
five actuators can form a diagonal matrix as an actuator’s multiplicative fault model to 




Secondly, based on the control law re-scheduling method, the H
∞
 fault-tolerant 
controller corresponding to each fault model is designed by H
∞
 fault-tolerant control 
theory for the actuator multiplicative fault model to form an alternative fault-tolerant 
controller set. Then, an optimization strategy of selecting the H
∞
 fault-tolerant controller 
is designed to dispatch the controller for the case of fault misdiagnosis. This strategy 
selects the fault-tolerant controller according to the severity of the fault model, which 















stability of the system. 
Finally, the integrated design method of fault diagnosis and fault-tolerant control is 
studied. By designing the improved unknown input observer, the actuator fault and 
external disturbance are decoupled in the fault observer to ensure that the actuator fault 
can be detected and diagnosed. And an actuator efficiency threshold is designed to 
judgment the actuator faultmodel. Then, according to the actuator fault model information, 
aselect strategy of fault-tolerant controller is used to select the appropriate fault-tolerant 
controller to ensure the system stability. 
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有效的应对措施从而引发了几次灾难性的飞机坠毁事故。比如在 1994 年 9 月 8 日，
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